The effect of various chelating agents on the mobilization of iron from reticulocytes in the presence and absence of pyridoxal isonicotinoyl hydrazone.
The chelating agent pyridoxal isonicotinoyl hydrazone (PIH) has recently been shown to mobilize 59Fe from reticulocytes loaded with non-heme 59Fe. In this study, various chelating agents were tested for their ability to effect the mobilization of iron from reticulocytes by PIH. They fall into several groups. The largest group includes chelators such as citrate, ethylenediaminetetracetic acid and desferrioxamine, which fail to affect PIH-induced iron mobilization and do not mobilize iron per se. Either these chelators do not enter reticulocytes or they do not take up iron from PIH-Fe complexes. The second group includes chelators such as 2,2'-bipyridine, 1,10-phenanthroline, bathophenanthroline sulfonate and N,N'-ethylenebis(o-hydroxyphenylglycine) which inhibit PIH-induced iron mobilization from reticulocytes and, when added together with PIH, induce radioiron accumulation in an alcohol-soluble fraction of reticulocytes. It appears that these chelators enter the cell and compete with PIH for 59Fe(II), but having bound iron are unable to cross the cell membrane. Spectral analysis suggests that Fe(II) chelators such as 2,2'-bipyridine and 1,10-phenanthroline remove iron from Fe(II)PIH but are not able to do so from Fe(III)PIH. Then there are compounds such as 2,3-dihydroxybenzoic acid and catechol which potentiate PIH-induced iron mobilization although they are unable to mobilize iron from reticulocytes by themselves. Lastly, there is a group of miscellaneous compounds which include chelators that either potentiate the iron-mobilizing effect of PIH as well as mobilizing iron from reticulocytes by themselves (tropolone), or that reduce PIH-induced iron mobilization while themselves having an iron-mobilizing effect (N,N'-bis(2,3-dihydroxybenzoyl)-1,6-diaminohexane). In further experiments, heme was found to stimulate globin synthesis in reticulocytes, the heme synthesis of which was inhibited by PIH, suggesting that PIH is probably not toxic to the cells.